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Hand injuries head the list of industrial 
accidents, and are responsible for about 60% 
of compensation expense. About one-third 
of injuries presenting at a hospital casualty 
department involve the hand. 
In the last two decades, much investiga-
tion has been made into the causes of hand 
injuries, and the findings may be briefly 
reviewed. 
T H E CAUSES OF HAND INJURIES 
One might expect that heavy industries 
would produce a large proportion of hand 
casualties, but this is not so. Tasks most 
commonly involved are wood machining 
(the offending machines being mainly wood 
planers and shapers), metal stamping, pres-
sing and buffing, slaughtering and meat 
packing (where sharp unguarded blades are 
necessary) and plastic processing machines 
(where a combination of both heat and 
pressure are involved). The injuries from 
the latter machines are among the worst 
with which one is confronted. 
Those not used to manual work are more 
frequently hurt. The diversion to manual 
work of migrants, often used to white collar 
jobs, seems to result in a disproportionately 
large percentage of hand injuries in this 
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group. The individual temporarily trans-
ferred to a strange machine is also fre-
quently involved. 
About one-third of hand injuries occur 
about the home. These are due to the 
increasing use of electrical and mechanical 
aids, and the popular glass packaging of 
goods. The proportion of cut hands and 
wrists from broken glass containers in both 
children and adults is striking. Burns from 
unguarded bars of electric fires present a 
special problem because of the depth of 
tissue loss. 
Appropriate counters to these known 
factors are continually being evolved, but, 
despite this, these disfiguring and highly 
disabling injuries develop at an alarming 
rate. 
FUNCTIONAL CONSIDERATIONS IN 
MANAGEMENT 
Although the hand is constructed of 
remarkably tough though supple material, 
it includes machinery of great refinement, 
delicacy and specialization. This mechanism 
is readily wrecked by trauma and infection. 
It is little wonder that hands mangled or 
cooked and then often ravaged by infection 
provide major problems in reconstruction. 
After the storm of infection has passed, 
when tendons and nerves have sloughed and 
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the resulting fibrous tissue contracts, pre-
venting movement of finely constructed 
joints, the term "congealed hand" is apt. 
Much disability may be spared by correct 
early treatment. Experience in highly 
industrialized countries such as the United 
States and Britain, both in peace and war, 
has demonstrated this. Furthermore, it 
has shown conclusively that the best results 
are obtained, not by passing the patient from 
a specialist in one tissue to a specialist in 
another, but by a team. Such a team must 
be trained in the correlation of the whole 
problem — skin, bones, joints, nerves, 
tendons, mechanics, overall function, and 
last, but not least, the social and economic 
factors. 
The skin of the whole body has a repre-
sentation in the sensory part of the cerebral 
cortex, but the hand skin has a propor-
tionately much greater representation than 
any other equivalent area because it receives 
such a large number of stimuli. Further-
more, representation of the index and thumb 
skin is proportionately greater than that of 
the other fingers. The same may be said 
for the representation of muscles controlling 
index and thumb, which facilitates a greater 
range of movement independent of the other 
digits. These factors make it vital to pre-
serve these digits as fully as possible. How-
ever, when the index finger is lost, the 
middle finger often acquires fine sensory 
perception and a greater independence of 
action, thus partially accommodating for the 
loss. 
The functions of the hand are conveniently 
divided into four main types easily 
appreciated in the following terms: ( i ) 
antenna, (2) pincers, (3) vice, (4) clamp. 
The proportions in which any individual will 
use these will depend on the type of work 
done. The white-collar worker needs mainly 
the antenna or the pincers movement. The 
heavy labourer needs a vice and a clamp: 
this involves breadth of palm and length of 
little finger and thumb. 
In a badly injured hand it may be impos-
sible to preserve all types of function fully, 
and a choice must be made early as to what 
is to be preserved and what is to be sacrificed 
in the interests of early healing and restora-
tion of function. 
Throughout the emphasis is largely on 
restoration of function, cosmetic considera-
tions being of secondary importance. A 
stiff or anaesthetic finger is very often an 
impediment, and an intelligent patient will 
on occasion ask for amputation of such a 
digit because of his inability to use the hand 
effectively. Furthermore, an attempt to 
save too much of a badlv injured hand may 
result in stiffening and loss of function of 
the rest. Fine judgement and considerable 
experience are required in the assessment of 
such cases. 
INITIAL ASSESSMENT 
At the initial examination, apart from 
thorough clinical and radiological examina-
tion of the injured member, the following 
factors are considered: 
1. Age. 
2. Type of work, involving minute knowledge 
of the manual operations performed in the 
occupation followed. 
3 Circumstances of accident and the agents 
involved. 
4. Intelligence. 
5. The will to acquire a useful hand. 
6. Type of skin in the palm—hard and horny 
or soft and supple. 
7. Economic state of the patient. 
8. The time required to produce the desired 
result 
At this stage we are ready to embark on 
the initial operative stage, perhaps the most 
important phase. 
EARLY MANAGEMENT 
Skin 
The first consideration is to obtain 
primary skin cover. Open wounds invite 
infection, the formation of granulation and 
the inevitable contractures from scarring. 
Rearrangement of specialized hand skin to 
achieve this is the ideal method, allowing 
as it does early effective mobilization of the 
uninjured parts. Failing this, temporary 
cover by thin split-skin grafts, or in the 
extreme case, primary direct flaps from the 
lower abdominal wall or the acromio-
thoracic region may be considered. Some-
times all or part of an injured digit may be 
sacrificed to provide skin cover for the rest, 
If fresh skin incisions are needed to provide 
wider exposure, these are disposed in the 
line of the skin creases — mainly trans-
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versely — or, if longitudinal incisions are 
necessary, they are made in the mid-lateral 
position of the finger or hand. 
Bones 
Fractures must be set early and 
accurately. Because of the minute nature 
of many of the fragments and the great 
forces acting on them, maintenance of 
reduction of the fractures by external splint-
ing is difficult. For this reason, there is a 
growing tendency to employ internal fixa-
tion by means of a fine Kirschner wire or 
fracture pins, or by means of small bony 
peg grafts which are available from ampu-
tated digits, the ulna or other suitable sites, 
and inserted into the medulla. Such pins. 
in the absence of gross contamination, 
seldom cause trouble and may even traverse 
a joint without apparent harm. The pins 
are completely buried beneath the skin and 
removed when union has occurred. Joints 
hopelessly disorganized are often fused. In 
all cases, attention to minute detail, sound 
a traumatic surgical technique, and careful 
excision of all badly damaged tissue are 
required to produce a worthwhile result. 
Fine-toothed instruments, sharp skin hooks 
and gentle handling pay remarkable divi-
dends in this field. 
Postoperative Care 
After primary skin cover is effected, the 
fight to minimize oedema commences. It 
has been wisely observed that as far as 
joints are concerned, oedema is glue, and the 
same may be said of damaged tendons. The 
tissues become saturated in fluid containing 
a high concentration of protein, and joint 
capsules become thickened and contracted. 
The protein gels and becomes organized 
into fibrous tissue and this universally con-
tracts. The hand is such a vascular organ 
that following injury it tends to swell 
greatly. In a hand, packed as full as it is of 
nicely adjusted moving structures, prolonged 
oedema can spell only disaster. To minimize 
this, many means are employed: 
i. Sharp dissection is employed whenever 
possible. 
2 All badly damaged and non-viable tissue is 
ruthlessly excised. 
3 Firm bandaging over many layers of wool 
is effected, care being taken to avoid all 
constricting bands. The "dressing tip" of 
the hand following major reconstructive 
procedures requires considerable skill and 
appreciable time. 
4 Elevation is important. It must be achieved 
without constricting bandages, so the arm 
should not hang from intravenous stands. 
5. Early active movement is begun when pos-
sible. This serves a double purpose: it 
prevents the hand becoming functionally 
disconnected from the brain and it improves 
the venous return 
PHYSIOTHERAPY 
With the achievement of skin cover which 
might be expected in io to 14 days, the 
services of a physiotherapist are of great 
value. The primary aims are to secure: 
1. The reduction of the inevitable oedema as 
quickly as possible 
2, Mobility of the skin grafts. 
3 The early mobility of interphalangeal and 
metacarpophalangeal joints. 
There is wide diversity of opinion regard-
ing the merits of the available physical 
methods. My view is that there is little to 
choose between any of the methods by which 
heat is applied, be it hot water, wax baths 
or infrared lamp, but sufficient time (half 
to three-quarters of an hour) should be 
allowed for maximum vasodilatation to 
occur. Gentle massage with some bland 
lubricant such as lanoline is effective in 
mobilizing the grafted skin areas. Assisted 
active movements are permissible, but any 
more than the gentlest passive movements 
of joints does harm. Patients often find 
concentration on movements of the injured 
joints over long periods extremely difficult. 
For this reason several short periods of 
treatment, half to three-quarters of an hour, 
three to four times per day, are of more 
value than a single long period. 
One cannot but notice that the patient 
who has sufficient self-discipline and deter-
mination to exercise his hand himself almost 
invariably does well The more intelli-
gent patient will often devise his own 
occupational therapy, and guidance to this 
end is greatly appreciated. The psycho-
logical value of such therapy must not be 
underestimated, and full advantage of this 
is taken in some of the larger industries in 
Britain. At a centre established by the 
Vauxhall Motor Company at Luton, 
employees with recovering hand and other 
injuries are able to earn almost normal 
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wages working specially adapted machines. 
Morale there is understandably high. 
Where antagonists are intact, the fashion-
ing of simple plaster and elastic "lively" 
splints are useful in allowing exercise of 
joints otherwise amenable only to passive 
movements. 
SUBSEQUENT MANAGEMENT 
When skin healing is obtained, breathing 
space is gained* If temporary cover has 
been obtained by thin split-skin grafts, 
replacement by thick free grafts, direct 
flaps, or pedicle grafts may be necessary. 
Repair of Nerves 
Next in chronological order comes the 
reestablishment of nerve connections. In 
cleanly incised wounds this may be effected 
in the initial procedure, but where damage 
is great, this is left until skin closure is 
effected. Reestablishment of nerve con-
nections may require direct suturing of 
severed nerve ends or replacement by nerve 
grafts. A few "spares" are supplied by the 
body (the sural nerve or one of the 
cutaneous nerves of the arm are used). 
Where part of a nerve trunk has been 
destroyed, and end-to-end suture is not 
possible, a superficial nerve laid in parallel 
in the form of a cable may be used to help 
bridge the gap. In cases where both median 
and ulnar nerves are grossly damaged, one 
may sacrifice the ulnar to provide a graft 
for the median, as the recovery of function 
of this nerve is by far the more important, 
controlling as it does the independent move-
ments of the thumb, especially opposition, 
and supplying sensation to the radial digits. 
As immobilization of the hand is usually 
required for some four to six weeks after 
such suturings or grafts, the repair is 
done as a separate procedure, for time is 
required undisturbed to allow the growing 
axons to cross the suture line. Thereafter 
growth of sensory and motor nerve endings 
occurs at the rate of i " (2*5 cm.) distal 
progression per month, the whole process 
continuing while tendons are being repaired 
and are healing. 
Tendon Repair 
The next stage is repair of the tendons. 
Extensor tendons are usually repaired as a 
primary procedure. Repair of flexor tendons 
is more difficult. With clean-cut wounds 
outside that portion of the palmar surface 
between the distal palmar crease and the 
distal finger crease (that is, the portion oi 
the flexor tendons enclosed by the fibrous 
flexor sheath) primary suture may be 
effected. Tendon injury within this area, 
or when there is loss of tendon substance, 
requires replacement of the two flexor 
tendons by a single graft. Again for this 
purpose some "spares" are available. The 
ones in common use are the palmaris longus 
tendon, the plantaris tendon or one of the 
extensor tendons of the foot. Great care in 
the selection and removal of these, preven-
tion of scratching of their highly gloss} 
surfaces, and more important, the preven-
tion of drying out, all increase the chance 
of a mobile functioning graft. Sometimes, 
despite impeccable technique, grafts will 
form adhesions and further opening of the 
palm some weeks later and freeing of 
adhesions—tenolysis—is necessary to pro-
vide a free running graft. 
The Thumb 
The importance of thes thumb in the 
pincer and vice functions is obvious. The 
power of opposition of the thumb to all 
digits is the feature which largely makes 
the human hand superior to that of lower 
animals. With complete loss of thumb sub-
stance, the functional capacity of the hand 
is greatly enhanced by extending the length 
of any residual metacarpal by means of a 
bony peg graft. This may be constructed 
either of an amputated useless digit or a 
portion of the ulna or iliac crest. To be ot 
maximum use the graft must be covered by 
sensitive, preferably palmar, skin. 
When the thumb and most of its meta-
carpal has been lost and there is no suitable 
remnant on which to build a thumb, more 
ambitious operations have successfully con-
verted a normally functioning finger to act 
as a thumb. The index is usually favoured. 
By means of careful dissection, this digit, 
together with the head of the metacarpal, its 
blood supply, nerve supply, flexor and 
extensor tendons, is isolated and swung into 
the position of the missing first metacarpal, 
fixation being effected to the carpus. With 
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later minor adjustments in the tension of the 
flexor and extensor tendons, this has proved 
a very effective procedure. Other ingenious 
thumb replacements include transfer of 
toes. None of these procedures is under-
taken lightly because the loss of a normal 
digit is the price of failure. 
CONCLUSION 
It is obvious from this short account that 
an injured hand may be operated upon manj 
times before all the repair work is com-
pleted. This of itself is of little consequence 
provided the principles discussed above are 
strictly adhered to. 
The field of hand surgery is a difficult one. 
Major reconstruction may occupy long 
periods of time, sometimes two to three 
years. However, the reward for many hours 
of effort is great when a young man returns 
to take his place as a useful member of the 
community. 
